In this study, we aimed to identify demographic and clinical variables that correlate with perceived information provision among cancer patients and determine the association of information provision with decisional conflict (DC).
introduction
The Korea Central Cancer Registry reports that there are nearly 1.1 million cancer survivors in Korea [1, 2] . Due to substantial advances in cancer-related technologies, it is expected that more patients may be declared cancer-free [2] . As this number increases, improving quality of care for patients is a primary concern of hospitals and the government [2] [3] [4] . Indeed, high quality of care involves medically appropriate treatment as well as health information accessibility [5] , which can lead to an effective shared decision-making process and improved medical care and outcomes [6] .
According to the Ottawa Decision Support Framework, decisional conflict (DC) is defined as a state of uncertainty about which treatment option to choose to reduce the risks of mental and physical complications, and avoid regret during decisionmaking process [7] . DC is common among patients with cancer in the decision-making process [8, 9] , appropriate level of information provision might reduce DC. In addition, previous studies have shown that adequate information is associated with patient satisfaction with treatment, sense of control, high quality of life, low level of emotional distress, and shared decision making [10, 11] . Thus, identification of clinically meaningful perceived level of information provision factors, such as information about treatment or medical services contributing to DC may help improve patient quality of care.
Generally, cancer patient's need for basic information on diagnosis, treatment options, and common side-effects of treatment was high [12] . However, few studies conducted with western populations have evaluated the content, type, and amount of information received by patients, and these articles did not report outcomes associated with inadequate information provision [13, 14] . To the best of our knowledge, several studies have reported information-seeking behavior in other Asian countries [15] ; however, the use of medical services in Korea is unique-Health care system in Korea is characterized by domination of private sectors which led Korea to exhibit clinicians' 'induced demand' and 'doctor shopping' by patients [16] , while still showing the traditional direct patient-doctor relationship-and it requires studies that consider the characteristics of Korean patients.
Because adequate information may decrease DC, we investigated the role of information provision in the treatment decision-making process. Therefore, this study aimed to identify predictable demographic and clinical factors associated with the perception of inadequate information provision, and to evaluate the clinically meaningful associations between perceived inadequate information provision and high DC.
patients and methods

participants
In 2012, we identified 766 patients from a sample of patients at outpatient clinics of the Seoul National University Cancer Hospital and National Cancer Center. For inclusion in the study, patients had to (i) be at least 18 years old, (ii) be diagnosed with cancer, (iii) know their cancer status, and (iv) be able to understand the purpose of the study. In particular, to evaluate different medical experiences and needs along the cancer care continuum, our research staff asked patients with cancer about their treatment stages as follows: (i) if they had just been diagnosed with cancer and were waiting for treatment, (ii) were currently being treated for cancer, (iii) were undergoing follow-up treatment, or (iv) were declared cancer-free. Patients who felt uncomfortable due to their pending operation, first hospital visit, or poor eyesight were excluded. Individuals who did not provide consent for participation or were unable to complete the questionnaires without help were also excluded. This study was approved by the institutional review boards of the two hospitals.
procedures and measures
To assess perceived provision of information, we used the Korean version of the European Organization for Research and Treatment of Cancer (EORTC) quality-of-life questionnaire (QLQ-INFO26). This validated questionnaire consists of 12 subscales including 4 multi-item scales and 8 single-item scale devised to evaluate the cancer patients' perception of information [17] . For ease and clearness of interpretation, all scale and item scores were linearly transformed to yield score from 0 to 100 scales [17] with the international standard scoring manual [18] . Higher scores mean a higher level of information received, higher information wishes, and higher satisfaction [19] . According to the EORTC scoring manual, it might be useful to dichotomize transformed scores by grouping scores into two groups. It may be clinically relevant to know the proportion of cancer patients, who responded scales of 'quite a bit' or 'very much' corresponding to over 66 through highest. Therefore, in this study, we defined scores ≤66 as indicators of 'perceived inadequate information provision' whereas scores >66 indicated 'perceived adequate information provision. ' To assess DC, we used the Korean version of Decisional Conflict Scale (DCS), which received permission for language translation from Ottawa Decision Support Team and was already used in prior Korean study [20] . The validated DCS consists of 16 items comprising five subscales (uncertainty regarding the treatment decision, how well informed the patient was regarding treatment options, clarity of values, support received during decision making, and perceived effectiveness of the decision-making process) [7] . We scored the DCS according to DCS scoring manual, and the data were transformed linearly to yield scores from 0 to 100. We dichotomized each subscale and the total score; scores <25 were associated with implementing good decisions [21] .
statistical analysis
We used descriptive statistics to analyze patients' clinical and demographic characteristics. For the statistical analyses, we first conducted univariate analyses to determine correlational tendencies of information provision measures differed by sociodemographic and clinical parameters. In addition, multiple logistic regression analyses that included statistically significant variable from the univariate analysis were conducted with the backwardselected method. Second, we identified the perceived information provision factors that predict clinically meaningful predictors between high DC variables using multivariable logistic regression models adjusted for sociodemographic and clinical factors. Each of the univariate analyses was carried out to determine relationships between these variables before the multivariate analyses. The adjusted variables we put were significant variables from analyses for the association of sociodemographic and clinical variables with high DC variables. We also investigated linear association trend through correlation analyses and generalized linear model. The results were reported in terms of the odds ratio (OR) with a 95% confidence interval (CI). All statistical analyses were carried out by using SAS 9.3 software (SAS Institute, Cary, NC).
results participant characteristics
The demographic and clinical characteristics of the participants (n = 625) are summarized in supplementary Table S1 , available at Annals of Oncology online. Most participants (71%) were ≥50 years old, and the most common cancer was breast cancer (33%). A total of 358 (57%) patients had just received a diagnosis or were undergoing treatment.
probability of inadequate information provision
Most participants reported inadequate information provision regarding disease (56%), treatments (73%) and other services (83%). Global score that were calculated by averaging the 12 subscale scores also showed high inadequate information provision (80%) (supplementary Figure S1 , available at annals of oncology online).
univariate and multivariate analysis of relationships between demographic/clinical variables and perceived information provision 
discussion
The most noteworthy finding of our study was that an inadequate level of perceived information correlated with several demographic and clinical characteristics that clinicians should be concerned with during treatment [23] . These findings indicate that additional effort is needed by oncologists to improve information provision for their patients, particularly because general quality of care can be improved by identifying improvable factors, such as information provision [5, 6] . Since many Koreans still view the relationship between doctors and obedient patients as hierarchical, they are often reluctant to ask their doctor for information. Thus, doctors should be sure to assess patients' specific needs in order to provide appropriate information with the identification of patient subgroup based on the clinical meaningful differences. In detail, our findings suggest that some populations are less likely to receive adequate information about their disease and treatment. This result is consistent with a previous study reporting that inadequate information received and high needs by patients was related to older age, female, and lower education levels [24, 25] . Patients in early stages of the treatment process reported receiving less information about cancer detection and treatments compared with patients who had completed treatment. Because patients tend to process small amounts of information at a time [26] , patients may accumulate information, which is usually provided by the physicians [27], gradually during treatment. However, shared decision making after diagnoses requires patients to receive adequate information in the early stages of treatment. Good prognosis is defined as having higher, and 'poor prognosis' is defined as having lower 5-year survival rate than that of total cancer types [1, 22] . 
